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Wavelength add/drop filtering device using a 2 -dimensional photonic crystal 
—Improvement of the Q-factor by introducing a donor-type defect that fills 
plural lattice points (2)— 

We are proposing a plane -output type wavelength add/drop filtering 
device using a single defect of a 2-dimensional photonic crystal slab x \ In 
order to apply the present device to wavelength division multiplexing 
transmission, it is necessary to make the spectral width narrow by 
enhancing wavelength resolution, namely, enhancing the Q-factor of the 
point-like defect oscillator. However, with an acceptor-type defect which 
has been proposed so far (a single defect with an enlarged rod diameter of a 
single lattice point), a Q-factor of up to roughly 500 is achieved, which value 
is, however, insufficient. On the other hand, we have demonstrated in the 
last report through an analysis using the 3D-FDTD method that the 
Q-factor can be raised by using a donor-type defect, which fills plural defect 
points, as a singular defect 2) . On the present occasion, we will report that 
we have verified the capability of markedly raising the Q-factor value by 
actually producing a device having such a donor-type defect and measuring 
its optical characteristics. 
[Experiment! 

In the produced samples, a basic structure is adopted which 
comprises an air-bridge type 2-dimensional photonic crystal slab waveguide 
in which circular pores are arranged in a triangular lattice provided on the 
SI layer of a SOI (Silicon-on-insulator) substrate and a point-like defect in 
the vicinity of the waveguide (lattice spacing: 0.42 |um, radius of circular 
pore: 0.12 jam and slab thickness: 0.25 jam). A variety of types in which 
plural lattice points are filled as the point-like defect were studied. One 
example is shown in Fig. 1 (SEM image). With respect to the linear defect 

made toy filling three lattice points as shown in the figure, several saixiplce 

in which the distance between the wave guide and the defect is different 



were produced. And the measurement of their optical filtering 
performances revealed that the best optical filtering performance is attained 
when the distance therebetween is that of four rows. 



Fig. 1 SEM image of a linear defect filling three lattice points. 



